Deployment of appropriate skills and competencies is crucial and germane to the development and continuous relevance of any profession. In the built environment, the art of selecting the required skills and competencies expected of quantity surveyors and understanding the inherent dependencies between them remains a research issue. The purpose of this study was to determine the skill requirements and competencies expected of quantity surveyors. A structured questionnaire was administered among quantity surveyors, architects, engineers, builders and clients in Nigeria. The respondents were asked to give rating, on a 5 point Likert scale, on usual skills and competencies required of quantity surveyors. A secondary objective of the study was to examine the important skills and competencies and categorized them into core skill, basic skill, core competence, optional competence and special competence. The results of the study indicate the important skills as computer literacy, building engineering, information technology, economics, measurement/quantification and knowledge of civil/heavy engineering works. The results also indicate the important competencies to be cost planning and control, estimating, construction procurement system, contract documentation, contract administration and project management. The findings of the research have considerable implications on the training and practice of quantity surveying in Nigeria.
Introduction
Quantity surveyors add value primarily to the financial and contractual management of construction projects at the pre-construction, construction and post construction stages. They contribute to overall construction project performance by acquiring, developing and deploying appropriate competencies (Nkado and Meyer, 2001) . The profession of quantity surveying is practiced in Nigeria along the same pattern as in the United Kingdom and other commonwealth countries. The Regulated and Other Professions (Miscellaneous Provisions) Act 1978 of Nigeria recognized Quantity Surveying profession as one of the scheduled Professions while Decree No. 31 of 1986 gave legal backing to the profession and also set up the Quantity Surveying Registration Board of Nigeria (QSRBN) to regulate it.
In the evaluation of the training needs of construction site managers, Odusami et al. (2007) opined that the general belief in modern times is that construction site managers are being faced with skill shortages. How they have been coping with the dynamism of the changing world of construction technology, materials innovation, management techniques, knowledge profusion and client requirement remains a subject of continuous inquiry. While this submission may not be different from the performance expectation of quantity surveyors; investigation into their competencies has been of interest to researchers in quantity surveying training and practice.
Skill can be defined as proficiency or ability acquired or developed through training or experience, while competence can be described as an action, behaviour or outcomes which a person should be able to demonstrate, or the ability to transfer skills and knowledge to new situations within a given occupational area. From a semantics perspective, the term "competence" is used to define a particular knowledge or observable characteristics (Prahalad and Hamel, 1990) , whereas skills are an amalgamation of human expertise and facilities, blended together by the organisation, processes, systems and culture (Klein et al., 1998) .The PMI (2002) defined competence as 'a cluster of related knowledge, attitudes, skills, and other personal characteristics that affects a major part of one's job, correlates with performance on the job, can be measured against well accepted standards, can be improved via training and development and can be broken down into dimensions of competencies '. Babalola (2009) while relating this to quantity surveying profession viewed a competent quantity surveyor as a person who is expected to possess a range of skills, knowledge and understanding and be able to apply these skills and knowledge in a range of context and organization.
Quantity surveying profession is constantly confronted with challenges and opportunities in new markets. These are often passed over, predominantly because of the lack of relevant skills and competencies. These challenges and opportunities will not be fully leveraged if these skills are not addressed. Ajanlekoko (2012) emphasized the need for quantity surveyors to move away from being a 'thermometer' (reader of temperature) to being a 'thermostat' (controller of event) in the 21 st century. If this is going to be, he called for a culture change and attitudinal development of quantity surveyors.
Formal measures of skills and competences require definitions and classification of skill and competence, type and extent. However, the general literature on quantity surveying skill and competence illustrates a multiplicity of perspectives (Nkado and Meyer, 2001; Crafford and Smallwood, 2007; Babalola, 2009) . A detailed review of the various classifications and definition of skill and competence reveals that they are very much at variance. There is duplication of categorizations and overlapping of definitions. Consequently, skill and competence classifications and adoptions are difficult to compare precisely because of diverse definitions.
In this paper, findings from an exploratory survey of attributes of quantity surveyors' skill and competence are reported. The focus on quantity surveyors and allied-professionals as well as clients was chosen to avoid biased perception and to embrace the view of the identified relevant stakeholders in the subject matter. The paper is structured as follows. First, a review of literature relevant to skill and competence of quantity surveyors is presented. This is followed by a description of the research method and presentation of the research findings.
An Overview of Skill and Competence of Quantity Surveyors
The RICS (1971) emphasized that the distinctive competencies or skills of the quantity surveyor are associated with measurement and valuation which provide the basis for the proper cost management of the construction project in the context of forecasting, analysing, planning, controlling and accounting. According to Leveson (1996) , quantity surveying competencies lie in the financial and contractual control of the building project as well as the development of soft skills. The basic skills form the platform from which a competent quantity surveyor can develop and these are an integral part of the various units of competence. These skills may be developed during tertiary education or by personal development. Some may be included as modules of quantity surveying or construction economics courses (PAQS, 2001) . For the construction professionals, there are certain basic and important skills and knowledge that are expected of them. These skills and knowledge are better learned at academic institutions and preferable, at tertiary institutions (Chan et al., 2002) . In essence, they needed to be placed in a more appropriate educational framework to ensure their continuing relevance. With the recent developments in the industry and the recent explosion of information technology, the academic institutions are finding it almost impossible to disseminate all pertinent and available information and skills relevant to these professions. Alshawi et al. (2007) captioned this very well in that traditional training and education models currently in use are often criticised for the lack of coordination between the industry needs and the actual training/education delivered. This dichotomy is often characterized as 'skill and competence gaps'.
The RICS (1998) and PAQS (2001) stated the units of competencies required of quantity surveyors and described, in broad terms, the functional elements of each unit in terms of performance criteria, range indicators and evidence guide. The performance criteria specify the outcomes to demonstrate acceptable performance achieved for each element of competence. Range indicators frame the boundaries within which the performance criteria apply. Evidence guides give an indication of tangible results that confirm satisfactory demonstration of competence (Leonard, 2000) . Githaiga (2004) grouped the experience of the services that quantity surveyors render into budgeting and estimating. He postulated a new role in the light of better financial management role, minimizing of risk, major savings for client and better yield on investment. Furthermore, he highlighted new areas of diversification where we have opportunity and challenges as: development appraisal, precontract cost control, taxation planning, contract administration, disputes, litigation and arbitration, technical auditing, valuation for fire insurance, fire loss adjustment, maintenance management schedule of condition and dilapidation, project management, research and development and overseas works.
The Pacific Association of Quantity Surveyors (PAQS) in response to the urgent need of quantity surveyors to reform, developed and implemented in 2001 eight basic skills requiring all quantity surveyors/cost engineers belonging to the institute in Japan, Malaysia, Singapore, Honk Kong, Australia, New Zealand, Fiji and Sri Lanka to comply with. These are: Quantification/Measurement, Communication Skills, Personal and Interpersonal Skills, Business and Management Skills, Professional Practice, Computer and Information Technology, Construction Technology, Construction Law and Regulation. This became a necessity for its members because a major component of its charter recognised that there is a world market for professional services and employment requiring the mobility of its members within the Asia-Pacific region. The PAQS was said to be equally mindful of the need to enhance its membership skills, develop new skills and encourage high standard of technical and professional skills in the international market place needed in the procurement chain world (Leonard, 2000) . The RICS (1998) set out the requirements and competencies for assessment of professional competence by listing the competencies required of quantity surveyors in three categories: basic competence, core competence and optional competencies. The basic skills are common to all construction professionals under RICS structure; the core skills are uniquely required of quantity surveyors, while the optional competencies reflect areas of specialization or future career diversification (Nkado and Meyer, 2001 ). In the same vein, the AACE (2005) Recommended Practice 11R-88, 'Required Skills and Knowledge of Cost Engineering', presents a unique model aligned with AACE's Total Cost Management (TCM) Framework. The Framework is an annotated process map that shows how each of the skills and knowledge areas of cost engineering are applied over the life cycle of assets and projects.
Educational and training, ensuring enhancement of skills and knowledge and continuous professional development has been recognised by AIQS (2004) as factors keying to the development of quantity surveying profession. The expected competencies may be acquired by individual quantity surveyors over a lifetime of professional practice, education and training but most quantity surveyors should have attained the competencies listed as 'core' or essential, either after graduation from their tertiary course and in their first five to ten years of on the job training. A number of the other competencies are quite specialized and therefore optional and might only be acquired by quantity surveyors working in a specific area or on particular projects. It is therefore unlikely that all these competencies will be found in any one quantity surveyor. However, in many quantity surveying practices, the balance of these competencies is likely to be provided by pooling all the skills of the various staff (PAQS, 2001 ).
Review of Empirical Researches on Quantity Surveyors' Skill and Competence
There have been a number of research studies in the area of quantity surveyor's skill and competencies. Hiew and Ng (2007) revisited the quantity surveyors basic functions. Their study was based on how these functions can be improved upon in order to reinforce their basic values and then deals with other services. By this more values can be created for the benefit of clients. Babalola (2009) examined the core competencies of quantity surveyors in cost management and administration of electrical engineering services. This study revealed the relevant competencies expected of quantity surveyors and categorized them into strengths, weaknesses, opportunities and threats. However, the findings are limited to electrical services, which are considered a small aspect of the gamut of activities in quantity surveying practices. Therefore, this cannot give a good yardstick for listing quantity surveyors' core competencies. Nkado and Meyer (2001) , in their study, carried out a survey of quantity surveyors' professional practice in South Africa and provided a relative importance of skills and competencies required for quantity surveying services. The results from the study indicated that technically oriented competencies were rated highest. The profession was rated as deploying below average proficiency levels in marketing, advanced financial management, leadership and project management. As good as the findings of this study would have been, the respondents were limited to quantity surveyors. This can be argued as self disclosure. As such the perception of other stakeholders -clients and other built environment professionals -will be a good complement to their findings. In an attempt to fill this gap, Crafford and Smallwood (2007) based their study of quantity surveyors' competence on client perception. This study is also faulted in that; client's perception only may not give the best assessment of quantity surveyors' competence. This dichotomy between the self perception and the way other stakeholders, in the construction industry, view quantity surveyors' competence is set to be bridged in this research.
Research Methodology
This research investigated the core skills requirement and competencies expected of quantity surveyors in Nigeria. A survey method was used in eliciting necessary data for the study. Secondary data were obtained through a literature review of relevant publications and information sourced from libraries and internet. This plays a major role in the establishment of the criteria and theories against which the empirical research were measured and in the compilation of the questionnaire for the survey. Two sets of structured questionnaire were prepared; one was used for the construction professionals and the other for the clients. Generally, the first part of the questionnaire elicited general information about the respondents, including respondents' designation, years of experience, academic and professional qualifications, and their organisations. Other parts dealt with issues relating to quantity surveyors' skills and competencies. The respondents' choices of answers ranged on a 5-point Likert scale from least favourable to most favourable. Prior to sending out the final draft of the questionnaire to respondents, it was pre-tested to ensure the appropriateness of the questions in terms of rhetoric and understanding of meanings.
The study population within the context of the study is a database of relevant stakeholders in the Nigerian construction industry. The first group was the professional quantity surveyors. The second group comprised the allied professionals and for this group, the views of architects, structural engineers and builders, who were found to have direct dealings with quantity surveyors on construction projects, were obtained. The last group was the client organizations who benefits mostly from the services of quantity surveyors. Stratified and random sampling techniques were adopted in the selection of the respondents. In order to determine a suitable sample size for the professionals, the total population was obtained from the list of registered professionals published by the respective professional bodies. In selecting appropriate sample size from the lists, the Mendenhall et al. (1971) formula for calculating sample size was used. Currently the total number of registered quantity surveyors, architects, engineers and builders in the study area is 719, 672, 487 and 379 respectively. Substituting these values into the formula gives 257 quantity surveyors, 251 architects, 220 engineers and 195 builders. Random sampling method was thereafter used in selecting the respective numbers. For the client organisations, there is no published list that can be employed. Thus, it was not possible to have an exact sampling frame. As such, purposive sampling method was used in obtaining a sample size of 100 public and private client organisations.
Data Analysis
Before carrying out the data analysis, a reliability test was carried out to ensure that it was worthwhile to go ahead. The data were subjected to the Cronbach alpha reliability test. The results were greater than the Nunnally (1978) guideline, which suggested a measure of reliability of 0.70 or higher in the early stage of research predictor test. Two separate statistical analyses were thereafter undertaken using the Statistical Packages for Social Science (SPSS). The first analysis ranked the variables, based on the mean value responses, and compares the mean from the different groups (quantity surveyors, architects, builders, engineers and clients) and presented associated analysis of variance (ANOVA) for each variable within a series of quantity surveyor's skill and competence attributes.
Results and Discussion Respondents' Information
The participants' organisations are diverse; most of them (41.12%) are from contracting firms, 23.82% are from consulting firm while 19.33% are from government establishments. About twelve percent of the respondents are client from private establishment while 4.04% are client from public establishment. The diversity in the respondents' organisations afforded the issues, addressed in the survey, to be viewed from different perspective of construction sector. From the general background information results, it seems plausible to contend that the respondents, who participated in the survey, are adjudged to be of good academic and professional background. This should give credibility to the data collected.
Skills Required of Quantity Surveyors
The survey results on the skills required of quantity surveyors are shown in Considering the rating of computer literacy and information technology; it was considered appropriate. This is consistent with Nkado and Meyer (2001) survey, which identifies 'computer literacy and information technology' as the most important skill required of quantity surveyors. This is also in line with the findings of Humphery and Stokes (2000) and White and Fortune (2002) studies where it was suggested that computer can help a project manager to be more efficient at their job. In fact, 75 percent of Humphery and Stokes' respondents indicated the ability to use computers as being one of the most important set of skills for a project manager to possess. This also supports the findings of Musa et al. (2010) , that computer literacy and information technology skills will play a major role in the activities of the quantity surveyors in the future. Any quantity surveyor attempting to compete and succeed without these modern tools will be handicapped and their risk of failure will increase.
One notable outcome is that the routine technical skill of measurement/quantification was rated lower than computer literacy and information technology skill. This suggests that enhanced computer literacy and information technology skills will be an added advantage in the discharge of basic technical competence such as measurement and quantification. Presently, efforts are being shifted to automation in doing things generally. Some services have diminished considerably or are being automated by technology. The reality is that whatever can be done manually can be automated. The benefit of this cannot be overemphasized in terms of time saving, accuracy and productivity.
Building engineering, which relates to building construction knowledge, is also rated high. The implication of this is that quantity surveyors need adequate knowledge of building construction before they carry out their basic duty of quantification and cost management of construction works. Another important skill is the knowledge of economics. Economics deals with the study of forces affecting the use of scarce or limited resources in satisfying human needs. The application of this to construction seeks to ensure the efficient use of the available resources in the most efficient manner. This is considered very important to quantity surveying profession in cost planning and management of construction works. The result is therefore considered appropriate.
Other important skills are: knowledge of civil/heavy engineering (with a mean value of 3.16); professional practice (3.15); construction law (3.14); interpersonal skill (3.11); knowledge of mechanical and electrical services engineering (3.10); financial skill (3.94) and leadership skill (3.09). The implication of this result is that, appropriate engineering technology is of paramount important and basic thing a quantity surveyor must acquire. This will help a lot in the measurement and quantification of different categories of construction works. The issue of professional practice is also considered important. This can be regarded as non negotiable, as it forms the summary of what a quantity surveyor does. Interpersonal skill is also seen to be important. This is evidence from the fact that the barriers between professions are being broken down as they seek to survive in an increasingly complex and competitive society. Hoxley et al. (2007) suggested that successful architectural practices should be able to successfully articulate a clear competence to potential clients and to have a clear view of the particular market segment that they serve. In line with this, quantity surveying practice can be competitively differentiated by acquisition of basic skill of design principles, engineering and the use of information technology. Knowledge about international trading, investment analysis and solid mineral engineering were rated least. Their respective means are 2.71, 2.62 and 2.60. The implication of this is that these skills are considered less important for quantity surveyors. They can be categorized as future areas or skills to be explored. The ANOVA conducted on the results (at Sig. < 5%) showed difference in the opinion among the groups of respondents in 10 items. These are: Civil/Heavy Engineering, Gas/Petrochemical Engineering, Solid mineral Engineering, Measurement/Quantification, Economics, Marketing/Business Skill and Leadership Skill. Others are, Actuarial Skill and knowledge about International Trading. This may be due to the fact that some of the respondents might think that anything that have to do with engineering and business skill may not be necessary for quantity surveyors. The results of the overall mean ranking, however, proved otherwise this assumed notion.
Classification of Skills Required of Quantity Surveyors
This section reports on the results of classification of the identified skills required of quantity surveyors. The detailed survey results are shown in Table 2 , in which the preferred classifications are presented in percentages. Two main classifications were identified: basic and core skill classifications. The basic skills are those common and required of all construction professions, while the core skills are those uniquely required of quantity surveyors. The principle of classification is based on majority opinion (50%). If over 50% of the respondents are in favour of basic classification, then the particular skill is classified as 'basic skill'. A similar principle is applied to 'core skill' classification. There are fourteen skills preferred to be classified as 'basic'. They are: information technology, civil/heavy engineering, mechanical and electrical services engineering, gas and 
Competencies Expected of Quantity Surveyors
As indicated in the literature review section, competence was broadly summarized as actions which are observable in the execution of one's work. In other words, it is regarded as the applied skill and knowledge that enable people to perform specified functions or works. The expected competencies of quantity surveyors therefore lie in the outcome and display of the various acquired skills. The survey results on this are as indicated in Table 3 .
The mean values range from the lowest value of 2.94 to the highest value of 3.65. From the results, cost planning and control (with a mean value of 3.65); estimating (3.63); construction procurement system (3.56); contract documentation (3.52); contract administration (3.43); project management (3.37); feasibility/viability studies (3.33); valuation (3.29); financial management (3.26); development economics (3.11) and risk management (3.09) constitutes those competencies rated important. The listing of cost planning and control as the most important competence may not be out of place. The summary of what a quantity surveyor does lie in the financial and contractual control of building project. It should be noted that budgeting for capital projects implies a dynamic process incorporating both planning and control systems enabling corrective actions when necessary. The business of cost planning of 'designs' at the design stage and the appropriate application of cost control methodologies and techniques at the construction stage is therefore very crucial to the fulfillment of this basic duty of a quantity surveyor in any construction project.
Furthermore, estimating, project procurement, contract documentation and administration all constitute the core technical services provided by quantity surveyors. It is therefore not surprising that these items were rated very important. These results compares favourably with the APC standard sets by the RICS. The RICS (1998) authoritatively set out the core competence of quantity surveyors as, procurement and financial management, economics of construction, construction contract and practice and construction technology and environmental services.
Other competence areas rated important are: life cycle costing (3.05), facility management (3.03). Arbitration and dispute resolution (2.99) and economic management of urban infrastructure (2.94) were rated low. The indicated low ratings of these competencies may suggest a general dissatisfaction of the quality of professional services offered in these areas. They can also be considered as areas where quantity surveyors' services are not pronounced. As such they are adjudged areas to be intensified and/or incorporated in quantity surveying training.
The respondents (groups) held different opinions on six out of the fifteen items listed at 5% significant level. These are feasibility/viability studies, development economics, cost planning and control, construction procurement system, facility management, and arbitration and dispute resolution. 
Classification of Competencies Expected of Quantity Surveyors
This section reports on the results of classification of the competencies expected of quantity surveyors. The detailed survey results are shown in Table 4 , in which the preferred classifications are presented in percentages. Three main classifications are identified: core, optional and special competence classifications. The core competencies are those common and germane to day to day activities of quantity surveyors. The optional competencies reflect the area of specialization, while the special ones can be regarded as those required for future career diversifications. The principle of classification is based on majority opinion. If over 50% of the respondents are in favour of core classification, then the particular competence is classified as 'core'. A similar principle is applied to 'optional' and 'special' classification. However, where none of the option is over 50%, the particular competence is regarded has being classified as the option with the highest percentage. From the results, the core competencies are presented as: feasibility/viability studies, development economics, cost planning and control, estimating, construction procurement system, contract documentation, contract administration, project management, financial management, valuation, life cycle costing and arbitration/dispute resolutions. Facility and risk management are classified as special competencies while the only competence listed as optional is economic management of urban infrastructure.
Conclusions and Recommendations
Based on the explorative survey of major stakeholders in the Nigerian construction industry, this paper presents the findings of a study that examined the core skill requirement and competencies expected of quantity surveyors. Among the twenty one skills variables investigated, the survey showed fifteen of them as important. These are: computer literacy, building engineering, information technology, economics, measurement/quantification, knowledge of civil/heavy engineering, professional practice, construction law, interpersonal skill, knowledge of mechanical and electrical services engineering, financial skill and leadership skill, communication skill, managerial skill and marketing/business skill. Further analysis was used in categorizing the skills to basic and core skills. The result presents the basic skills as information technology, civil/heavy engineering, mechanical and electrical
